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Introduction
Innovation has represented a critical way for enterprises to gain competitive advantage with dramatic changes of demand and technological innovation in current global market. Therefore, research on the factors of employee-centered creativity has always been the foci of the academic filed. Meanwhile, companies' high-intensity working environment has generated heavy stress to employees. It is reported by Boston Consulting Group that only four Chinese companies have been on the list of the 50 Most Innovative Companies in 2014, namely Lenovo, Xiaomi, Tencent and Huawei [1] . It remains to be settled for Chinese enterprises that how to utilize the work stress effectively to maximize front-line staff's creativity and to improve the core competency ultimately.
Most of the previous research concentrated on employees' individual factors and recent academic research has directed to various working situation factors represented by work stress. Yet there is no consistent conclusion on whether the impacts of stress on creativity are positive or negative. Liu highlighted that main reasons for inconsistent findings are as follows: vague classification of stress, the lack of research on specific creative responses to certain stresses and superficial understanding of the relationship between stress and creativity [2] . However, nowadays the application of stress in enterprises also presents diversified perspectives. Based on the type of stress, it is indicated that based on stress categories, the relationship between the combination of time and anticipatory stress and creativity could be studied to deal with global competition and service demand at highest creativity. Therefore, timing and anticipatory stress on creativity is of vital theoretical and practical significance for both managers and employees.
This paper examined the relationship between time-anticipatory stress and creativity. The next section briefly reviewed current classification and measurement of stress and creativity, followed by empirical research on exploration of the best match between the two stresses. This paper finally shed light on enterprises how to utilized these stresses to foster the highest creativity.
Literature Review

The classification and measurement of stress
Huang pointed out that the management of stress is defined as a dynamic situation [3] . The studies from Demerouti have shown that the stress is an individual characteristic caused by the anxiety reaction in the environmental requirements [4] . Moreover, Stress response is an early warning indicator of excessive tension. Based on the previous studies, Ivanoevich and Matteson have classified the stress origins into five categories: physiological condition, individual level, team level, internal organization, and external organization [5] .
The existing stress scale is based on specific social roles, such as students, employees, college teachers and so on. The overall stress situation and the different stress dimensions of the distinction can be evaluated via scoring the psychological state of specific social groups. Using college teachers in Beijing as subjects, Li complied and standardized work stress scale for university teacher [6] . Based on key event interviews, Xie Jun introduced employee satisfaction as an intermediary variable to comply work stress scale for enterprise employees from the aspect of stress symptoms, stress origins and stress coping strategies [7] . After a simplified revision, Yin and other scholars interviewed more than 1000 college students, then complied into a four-dimensional stress measurement questionnaire for college students, which was confirmed by verified factor analysis to prove that they had good reliability and validity [8] . Since the main subjects of this study were college students, this research would adopt the stress scale of Yin Hengchan to measure the stress level aroused from different stress combination [8] .
The classification and measurement of creativity
The most common definition of creativity is from two perspectives: individual's thinking characteristics, namely the originality, flexibility and novelty of thinking [9] , and individual personality Traits, namely, the unique ability of individuals [10] . This study used Guilford's definition to define creativity from the perspective of thinking. The factors influencing the creativity level can mainly be divided into personal factors and situational factors. Personality factors, such as personality [11] , role identity [12] , and creativity self-efficacy [13] . While situational factors include working situation [13] , team learning [14] , organizational and team innovation [15] and so on. In conclusion, it is very crucial to have a conductive environment to stimulate creativity.
Previous measurements of creativity were mainly focused on the following aspects: creative processes, creative products, and creative environment associated with the individual. Since this study used creative thinking to define creativity, the creativity measurement used in the study was creative thinking approach. This approach is widely used in creative process tests, and divergent thinking test is still a popular test for measuring creative processes and potential. Furthermore, the advantages of this tests are particularly evident in schools performance. The first divergent thinking tests were Guilford's divergent product tests of the intellectual structure and Torrance's Creative Thinking Test [9] . This study would adopt Torrance's Creative Thinking Test to measure creativity level.
Limitation of current studies about relationship between stress and creativity
According to the research on the relationship between stress and creativity, the results can be divided into the following three aspects: First, stress has a negative impact on creativity, and stress -creativity are negatively correlated [16] . Second, stress can promote pcreativity [17] , that is, positive correlation. There is also a view that the those two are inverted U-shaped curve, that is medium stress level to promote the best creative effect. Scholars in the latter researches categotized stress type in the relationship between stress and creativity. Cavanaugh claimed that stress can be summarized as the challenging work stress (work overload and time stress, etc.) and obstructive work stress (Organizational politics and role ambiguity) [18] . In addition, Qing proposed the intermediary effect of the role for internal motivation and psychological capital in the relationship between stress and creativity [19] .
At present, the research on the relationship between stress and creativity is at the developing stage, mainly explored by Liu and Zhang in the empirical research between challenge-hindrance stress and employee creativity. While there is little research on the relationship between stress origin combination and creativity. Based on these reason, this study would continue exploring this area.
Experimental Design
Experimental design
In this paper, 120 undergraduates of Shanghai University were selected as subjects, namely 60 boys and 60 girls. This study uses 2 (time stress: high, low) × 2 (anticipatory stress: high, low) hybrid design. In this study, time stress can be aroused from completion time required in the test. The high time stress was set to 2 minutes, and the low time stress was set to 6 minutes. Anticipatory stress, that is, the degree of expectation of an unpleasant event that does not occur but is likely to occur. This study determined IQ levels as an unpleasant event. According to the average distribution of IQ level, which was between 90 and 110, high anticipatory stress level wass set at IQ level below 60 and cannot perform the job well. On the contrary, low anticipatory stress was set at IQ level below 80 and cannot perform the job well.
Experimental process
There were four experimental groups: high time stress × high anticipatory stress, high time stress × low anticipatory stress, low time stress × high anticipatory stress and low time stress × low anticipatory stress. Each group randomly allocated 30 people, and the ratio of boy to girl was close to 1: 1 ratio.
First, a preliminary experiment was conducted, aiming to apply different stress origins and strengths to the subject. Each participants was required to read the relevant information, then found out differences in three similar pictures and completed five caculation problems within specified time.
Guide words about experiment High time stress × high anticipatory stress: Hello classmates! This is a small experiment, now in front of you is four questions, including three similar pictures and five basic calculation questions. The material used in the experiment are the black and white strokes you come into for the first time and calculation problems. According to the research proved, the average IQ is between 90 and 110. For the person whose IQ is below 60 can only find out below 6 differences in the pictures and cannot finish most of the calculation questions. The correct rate of achievement will directly reflect your intelligence level and cognitive ability. The time for you is quite tense, only 2 minutes. You can complete the problems according to your general habits of solving problems. You can directly circle the differences in the picture and write the correct answer behind the question. You are not allowed to use calculator or communicate with your classmates in the whole test.
Guide words about experiment Low time stress × high anticipatory stress: Hello classmates! This is a small experiment, now in front of you is four questions, including three similar pictures and five basic calculation questions. The material used in the experiment are the black and white strokes you come into for the first time and calculation problems. According to the research proved, the average IQ is between 90 and 110. For the person whose IQ is below 80 can only find out below 6 differences in the pictures and cannot finish most of the calculation questions. The correct rate of achievement will directly reflect your intelligence level and cognitive ability. There is plenty of time for you to complete all the question, about 6 minutes. You can complete the problems according to your general habits of solving problems. You can directly circle the differences in the picture and write the correct answer behind the question. You are not allowed to use calculator or communicate with your classmates in the whole test.
Measurement tool
Stress origin and stress levels were measured by a five-point Likert scale. Participants rated the scale according to their mental status after completing the task. 1 is very agree, 2 agreed, 3 said it does not matter, 4 that do not agree, 5 said very disagree.
The level of creativity was measured using the most widely used Torrance's Creative Thinking Test (TTCT) to measure the fluency, adaptability and uniqueness of creative thinking. The content of the test was divided into three parts: the speech creation thinking test, which measured the fluency and uniqueness of the creativity by the number, variety and divergence of the idea of product transformation. The picture created the thinking test, measuring the fluency, flexibility and uniqueness of creativity through the process of drawing unfinished abstract graphics. Voice and word created thinking test, using the divergence of music to measure the intensity of the uniqueness of creativity.
Results and Discussions
All the data in this paper were analyzed by SPSS 22.0. The independent sample T test was used to analyze the reliability of the questionnaires. The data were analyzed by descriptive statistics, independent sample T test and one-way ANOVA to test the significance of the creativity level under different levels of time-anticipatory stress combination.
Reliability test
Cronbach's α coefficient was used to test the internal reliability of the scale in order to ensure the consistency and stability of the test results of the variables in the dimension. Test results show that all the relevant variables have Cronbach's α value of 0.8 or more. As shown in Table 1 , the Cronbach's alpha of the physiological stress was 0.873, that of the behavioral stress was 0.866, that of the cognitive stress was 0.915, and that of emotional stress was 0.923. This indicates that this scale has high reliability and validity, and the reliability test is successful. Table 2 presents the results of the statistical analysis of the total level of creativity under different ime-anticipatory stress combinations. Through the comparative analysis of creativity, it can be seen that under the same conditions, the creativity level with low time stress group was lower than that of the high time stress group. Among the groups above, overall level of creativity was highest in low time stress × high anticipatory stress. For high time stress groups, creativity was higher in scenario of high time stress × low anticipary stress. Whist creativity of the subjects was higher in scenario of low time stress × high anticipatory stress for low time stress groups. ANOVA was adopted to test whether there was significant difference in creativity level under different stress-anticipatory stress combinations. As shown in Table 3 , there was a significant difference in the total level of creativity (F = 37.77016, F crit = 2.682809, p = 0.000 < 0.005) under the stress combinations. Furthermore, the Tukey-Krammer process test indicated that the creativity level was significantly higher [Q α (4,116) = 3.69, Critical Range = 0.444] in scenario of low time stress × high anticipatory stress. Tables 5, 6 and 7 represent the results of ANOVA for significant differences in fluency, flexibility and uniqueness of creativity in different stress scenarios.
As shown in Table 5 , there was a significant difference in the fluency of creativity in time-anticipatory stress combinations (F = 8.284512, F crit = 2.682809, p = 0.000 < 0.005). Moreover, the Tukey-Krammer process test showed that the creative fluency was the highest in the low time stress group [Q α (4,116) = 3.69, Critical Range = 0.547].
As shown in Table 6 , there was a significant difference in the flexibility of creativity (F = 28.75541, F crit = 2.682809, p = 0.000 < 0.005). Furthermore, the Tukey-Krammer process test presented that the creative flexibility was significantly higher in the scenario of low time stress × anticipatory [Q α (4, 116) = 3.69, Critical Range = 0.605].
As shown in Table 7 , there was a significant difference in the uniqueness of creativity (F = 29.57596, F crit = 2.682909, p = 0.000 < 0.005). Additionally, the Tukey-Krammer process test showed that the uniqueness of creativity was highest [Q α (4,116) = 3.69, Critical Range = 0.680] in the low time stress group.
The statistical results above highlighted that the scenario low time stress × high anticipatory stress significantly promoted the highest level of creativity and creativity in dimensions of flexibility, flexibility and uniqueness in low time stress group were significantly higher than that in high time stress group. The independent sample T test was used in this paper so as to investigate the main impacts that anticipatory stress has on creativity level under high time stress. Table 8 explained that the effect of anticipatory on the overall level of creativity was significant (M High antipation = 1.494, M Low antipation = 2.989, p = 0.000 <0.05) under high time stresss. That is to say, the total level of creativity under low anticipatory stress is significantly higher than that when high anticipatory stress was exerted.
Creativity level under time stress
To investigate the main impacts that anticipatory stress has on creativity level under low time stress, this paper continued to adopt the independent sample T test. As shown in Table 9 , the impact of anticipatory stress on the overall level of creativity was not significant (M High antipation = 4.778, M Low antipation = 4.333, p = 0.249> 0.05) under high time stress. That is, under low time stress, the average level of creativity under high anticipatory stress was slightly higher than that under low anticipatory stress, yet the difference was not significant. Under high time stress, the subjects had a sense of urgency, who were able to understand the importance of the problems to be solved. Once perceiving emergency, they strongly believe they shoulder the mission. Under high expectations, people tend to be motivated to complete the task with highly concentrated attention. Yet under low anticipatory stress, the targets failed to be good incentives, they are prone to present negative attitudes, showing significantly low creativity.
Conclusion 2: Under low time stress, creativity level with high anticipatory stress is almost equal to that with anticipatory stress.
Since subjects had sufficient time to complete the test without sense of urgency, they were able to think deeply about the problem. The level of anticipatory stress did not motivate them effectively. As anticipatory targets are diluted by time, the level of creativity under high anticipatory stress and low anticipatory stress are very nearly the same. Under low time stress, the subjects have enough time to consider the tasks. Thus no sense of urgency could foster more solutions, reflecting relatively high level of creativity. And the subjects were motivated with IQ anticipation and proactive to solve the tasks, creativity has been maximized.
Conclusion 5: Under low time stress, the flexibility of creativity with high anticipatory stress is the highest.
There are significant differences in the flexibility of creativity under various time stress and anticipatory stress, among which the flexibility of creativity is lower under high time stress. Noticeable is the fact that the flexibility is apparently lower under high time stress than that under low time stress.
Conclusion 6: Under low time stress, the fluency and uniqueness of creativity is the highest. With regard to fluency and uniqueness of creativity, there is a significant difference between high and low time stress, the fluency and uniqueness of creativity is lower than that under low time stress. The difference between fluency and uniqueness is not obvious under high or low anticipatory stress.
Managerial suggestions
According to the conclusions above, it is indicated under low time stress, the creativity of employees is significantly higher regardless of the anticipatory targets Whist under high time stress, high anticipations can improve the creativity.
In the case of managers, managers should ensure the completeness and depth of problem thinking when making important decisions, which can not only bring more innovative solutions but lower relevant risks as well. In enterprise practices, when a project is relatively urgent to complete, managers should place high expectations on the team members, thereby enhancing their overall innovative performance. Furthermore, when tasks are not of much concern, managers may as well require shorter time to accomplish but present high anticipatory goals.
At the employee level, when employees are assigned a critical task during specific time, they are proposed to temporarily turn aside the non-emergency task and allocate most of their time to the project as well as set high goals to motivate themselves. When they are required to complete urgent projects, they should be aware of the time constraints on the task quality, initially understand the problem clearly and roughly analyzed the requirements with positive attitudes to address challenge, which spark them to the largest extent.
Limitations and Further Research Drections
This paper has a number of limitations. Due to time constraints, the preparation of the experiment is not perfect. The preliminary test (looking for different and math problems) ought to be weakened. Because of its entertainment, this part may attract a lot of attentions from subjects. Although the experimenter repeatedly stressed the unimportance of preliminary experiments, some participants used the time for creativity measurement to complete the preliminary part, influencing the results of tests. Because lacking researches in the area of stress origins and measurement, the experimental operator may also failed to obtain a perfect match for stress scale. Selecting the Likert scale for measurement, the results may be biased. For the creativity experiment, it ought to be strengthened, but the enthusiasm may be affected by the task difficulty to some extent. Due to the above reasons, the experiment may result in partial deviation.
At the same time, influenced by the environmental constraints and individual differences, the experimental subjects cannot completely blend into the target stressful environment. In addition, the preliminary tests may arouse strong defensive psychology of subjects, speculating the actual purpose of experiment. This may influence the data collection for the operators.
Notwithstanding the aforementioned limitations, we suggest future research directions on the preparation of experiment and other combination of stress origins. Further testing of our suggestions may build new knowledge and theories. Therefore, we propose the following.
The highlight of this study is the research about the relationship between different combination of stress origins and creativity, filling gaps in this research field. However, due to the limitation of local, time and environment, more experimental results are needed to improve the experimental results. In order to achieve the best results of experiment, we should select the most accurate measurement scale, give full consideration to the psychological test subjects and focus on strengthening the creativity of experiment in the early stage of preparation. A variety of methods can be used to guide the subjects to enter the stress situation, such as the combination of picture and language, to achieve the target standard.
This paper only selects stress origin from the perspective of time and expectation. In the future research work, we will subdivide these two origins of stress to examine the specific effects of a single stressor on the different dimensions of creativity. At the same time, we will start from the encounter stressor and situational stressor, analyzing the impact to creativity from those four kinds of stress origins.
